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Fig. S1 Photographs of color change with the aging time of CsPb1-xSnxI3 perovskite precursor solution with different concentrations of PTSH in the air (mg/mL). The coordination of PTSH with Sn2+ ions can enhance the electron cloud density to surround Sn2+ ions and inhibit oxidation46.
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Fig. S2 The UV–vis absorption and Photoluminescence (PL) spectra of CsPb1-xSnxI3 (x = 0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, and 1.0) inorganic perovskites. Notably, when x=0.8, the PL emission spectrum of CsPb0.2Sn0.8I3 manifests an exciting wavelength of approximately 980 nm.
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Fig. S3 Tauc plots of the CsPb1-xSnxI3 films. Due to the bandgap bowing effect of Sn−Pb alloyed perovskites, CsPb1-xSnxI3 (1x0.7) perovskite demonstrated lower bandgap compared to CsPbI3 or CsSnI3.
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Fig. S4 Variation of experimental bandgaps and tolerance factors as a function of x in CsPb1-xSnxI3. Geometric stability analysis was conducted by evaluating the tolerance factor () and formation energy of CsPb1-xSnxI3 perovskites. With an increase in Sn content,  gradually increases from 0.807 to 0.875. This can be attributed to the smaller ionic radius of Sn2+ (0.93 Å) compared to Pb2+ (1.19 Å), which means that replacing Pb with Sn can improve the stability of the perovskite structure47.
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[bookmark: _Hlk148554159]Fig. S5 (A-D) J-V characteristic curves of the CsPb1-xSnxI3 (0.8x0.4) PSCs without and with GLE under AM 1.5G 100 mW/cm2 simulated solar light. (E) Performance changes of CsPb1-xSnxI3 (0.8x0.4) PSCs without and with GLE. By comparing the J-V curves of different CsPb1-xSnxI3 (0.8x0.4) PSC systems, it can be found that the efficiency of CsPb1-xSnxI3 devices decreases with the increase of Sn content, mainly due to inferior film formation and serious defect state density of obtained perovskite films. The performance of all devices using the GEL strategy has increased, especially in the CsPb0.4Sn0.6I3 system, which means that the strategy has good universality. Compared with the performance parameters of other NBG CsPb1-xSnxI3:GLE (x=0.4, 0.5, 0.7, or 0.8) PSCs, CsPb0.4Sn0.6I3:GLE device presents a more promising prospect, especially in the application of tandem devices.
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Fig. S6 J-V characteristic curves of the devices with different concentrations of PTSH under AM 1.5G 100 mW/cm2 simulated solar light.
[bookmark: _Hlk157087182][image: ]
Fig. S7 IPCE spectra for the devices based on CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE.
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Fig. S8 Histograms for PCE of the devices based on CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE. Error values represent S.D. calculated from 40 devices prepared at the same conditions.
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[bookmark: _Hlk93596083][bookmark: _Hlk83217118]Fig. S9 PCE decays in an inert atmosphere for the devices based on CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE.
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Fig. S10 Normalized PCE changes of the devices based on CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE films in an ambient atmosphere with 30% relative humidity.
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Fig. S11 The changes of CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE perovskite films in the air with 50% relative humidity.
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Fig. S12 XRD patterns of the CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE films. The XRD spectra at approximately 14.5°, 20.7°, 23.1°, and 29.1°, is corresponding to the (101), (200), (201), and (202) crystal planes of perovskite, respectively.
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[bookmark: _Hlk95662775]Fig. S13 SEM images of the CsPb0.4Sn0.6I3 films with different concentrations PTSH (0, 2, 4, and 6 mg/mL).
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Fig. S14 UV-vis patterns of the CsPb0.4Sn0.6I3:GLE films with different concentration PTSH.
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Fig. S15 HRTEM images of the stripped CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE crystals.
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Fig. S16 High-angle annular dark-field (HAADF)-STEM and EDS element mapping results (Cs, Sn, Pb, I, S, and O) of CsPb0.4Sn0.6I3:GLE sample. It can be clearly observed that Cs, Sn, Pb, and I elements are mainly distributed in the perovskite region in Fig. S15, while S and O elements are distributed in the PTSA region, indicating the formation of PTSA film on the surface of perovskite grains.
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Fig. S17 FTIR spectra of PTSH and CsPb0.4Sn0.6I3 samples.
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Fig. S18 XPS spectra of the full survey for PTSH, CsPb0.4Sn0.6I3, and CsPb0.4Sn0.6I3:GLE samples.
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Fig. S19 XPS spectrum of the full survey for CsPb0.4Sn0.6I3:GLE sample annealing at 70 oC.
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Fig. S20 Sn 3d XPS spectrum of the CsPb0.4Sn0.6I3:GLE sample annealing at 70 ℃. The Sn4+ content in the Sn 3d XPS spectrum of the sample prepared at 70 ℃ also exhibited a reduction, primarily attributed to the NH2 functional group coordinating with Sn2+ to inhibit its oxidation14.
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Fig. S21 Pb 4f XPS spectra of CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE films. 
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Fig. S22 UPS spectra of CsPb0.4Sn0.6I3, and CsPb0.4Sn0.6I3:GLE films.
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Fig. S23 Perovskite energy level diagram constructed from UPS results, where Evac stands for vacuum energy level, CBM is conduction band minimum, EF is fermi level of perovskite film, and VBM is valence band maximum. Due to the easy oxidation of Sn2+ to Sn4+, the CsPb0.4Sn0.6I3 film exhibits severe p-type self-doping35,36.

[image: ]
Fig. S24 ToF-SIMS of depth profiles of anion distribution within CsPb0.4Sn0.6I3 film.
[image: ]
Fig. S25 Photographs of oxidized CsPb1-xSnxI3 precursor solution reduced by PTSH at 105 ℃.
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Fig. S26 TG results for the PTSH, CsPb0.4Sn0.6I3, and CsPb0.4Sn0.6I3:GLE samples. Upon heating to 105 ℃, PTSH gradually decomposes and releases N2. The CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE samples began to lose weight at approximately 160 ℃, mainly due to the sublimation of SnI4 formed by a substantial presence of Sn4+ in the film13. According to the previous experimental characterization, it can be inferred that the possible reactions of CsPb0.4Sn0.6I3:GLE film during the preparation process are as follows: 
SnI2+DMSO→SnO2+(CH3)2S+SnI4                               (1)
SnI2+O2→SnO2+SnI4                                                      (2)
C7H10SO2N2+SnI4→SnI2+ C7H7SO2H+HI↑+N2↑           (3)
C7H7SO2H+SnO2→Sn2++ C7H7SO3-+H2O↑                    (4)
C7H10SO2N2+SnO2→C7H7SO3-+Sn2++H2O↑+N2↑          (5)
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Fig. S27 The contact angles for the CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE samples.
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Fig. S28 Nyquist plots for the CsPb0.4Sn0.6I3 devices based on without or with GLE. The semicircle observed in the Nyquist plot represents the recombination resistance (Rrec).
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Fig. S29 The space-charge-limited current versus voltage of devices (ITO/SnO2/perovskite/ PC61BM/Ag) based on without or with GLE. They can be divided into the ohmic region, trap filling limit (TFL) region, and Child region. Among them, the density of trapped states (Ntrap) can be obtained from the TFL region using the following formula38:

In the equation, ε and ε are the vacuum dielectric constant and relative dielectric constant, respectively. VTFL and q denote the starting voltage in the TFL region and elementary charge, while L represents the thickness of the perovskite film, respectively39.
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Fig. S30 Mott-Schottky measurement for CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE PSCs. The built-in potential (Vbi) of the corresponding device can be determined by analyzing the Mott-Schottky equation, as follows:

Here, C represents the depletion region capacitance, V and A denote the applied voltage and area of the device, respectively39.

[bookmark: _Hlk128166217][image: ]
Fig. S31 Steady-state PL spectra for pristine CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE films. 
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[bookmark: _Hlk53329094]Fig. S32 TRPL spectra for pristine CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE films. All curves were fitted using a bi-exponential decay model based on the formula: (f(t) = A1exp(-t/τ1) + A2exp(-t/τ2)). Subsequently, using the formula: τave = (A1τ12 + A2τ22)/(A1τ1 + A2τ2) can calculate the average decay time (τave)60.
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Fig. S33 J-V characteristic curves of the IPTSCs with different thicknesses of NBG perovskite layers under AM 1.5G 100 mW/cm2 simulated solar light. By changing the spin-coating speed (2500-6000 rpm), different thicknesses of NBG active layers were obtained. The thickness of the NBG active layer was negatively correlated with the spin-coating speed. By comparing the J-V curves of IPTSCs based on different thicknesses of NBG perovskite layers, it can be found that the Jsc of prepared IPTSC does not increase with the increase of NBG perovskite layer thickness, which is due to the poor quality of the NBG perovskite film prepared at lower spin-coating speed, resulting in the deterioration of device performance. With the increase in spin-coating speed, the quality of NBG perovskite film is improved, accompanied by the increase in IPTSC performance. When the spin-coating speed reached 6000 rpm, the Jsc of the obtained IPTSC decreased significantly due to the thin thickness of the NBG perovskite film obtained at a high spin-coating speed.
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Fig. S34 The J–V curve of a champion IPTSC under forward and reverse scans. 
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Fig. S35 The PCE development of single-junction PSCs, 2T PTSCs, triple-junction PTSCs, all-inorganic PSCs, and 2T IPTSCs. From Fig. S35 and Table S7, it can be seen that the initially reported efficiency of PTSCs was only 16.9%42 and 9.6% (triple-junction)43, respectively, far lower than the corresponding organic-inorganic hybrid single-junction PSCs. After 7 years of effort, the certification efficiency of PTSCs surpassed that of single-junction PSCs61. It is precisely because researchers have put in a lot of effort to achieve breakthroughs. Even, the efficiency of triple-junction PTSCs has not surpassed that of single-junction PSCs after years of development62,63. 
[bookmark: _Hlk160097890]Currently, the highest reported efficiency of inverted inorganic PSCs is 20.6%, and the planar device efficiency is 21.8%6,44. As inorganic perovskites, the efficiency of the first reported IPTSCs in this work exceeds 22.54%, surpassing the single-junction inorganic PSCs. We believe that with the development of IPTSC in the future, its efficiency will surpass that of single-junction organic-inorganic hybrid PSCs. All the progress needs some time to overcome the technology issues.
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Fig. S36 The certified result of an IPTSC measured by China CEPREI Laboratory. The device achieved a PCE of 21.923% with a Voc of 1.895 V, a Jsc of 14.457 mA/cm2, and an FF of 79.954%.
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[bookmark: _Hlk168321923]Fig. S37 Histograms for PCE of all inorganic 2T devices, with an average PCE of 21.21 ± 1.36%. Error values represent S.D. calculated from 40 devices prepared at the same conditions.
.
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Fig. S38 Operational stability of 2T IPTSC under continuous 1 sun in N2 glovebox at 25, 45, 65, and 85 °C, respectively.
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Fig. S39 The J-V curve of fresh and aging (under MPP at 85 ℃ for 5 days) 2T IPTSCs. By comparing the devices before and after aging, Voc loss at 2%, while the major losses are Jsc (6.6%) and FF (3.6%)  
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Fig. S40 Corresponding dark currents of fresh and aging (under MPP at 85 ℃ for 5 days) 2T IPTSCs.
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Fig. S41 Operational stability of WBG subcell under continuous 1 sun in N2 glovebox at 25, 45, 65, and 85 °C, respectively.
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Fig. S42 Operational stability of NBG subcell based on PEDOT:PSS HTL under continuous 1 sun in N2 glovebox at 25, 45, 65, and 85 °C, respectively. To more realistically reflect the temperature-dependent efficiency of NBG subcells in IPTSC, PEDOT:PSS replaced NiOx as HTL to prepare independent NBG subcells. Compared with the NiOx-based subcell (as shown in Fig. 1e), the efficiency of the device based on PEDOT:PSS significantly decreases under MPP tracking at 65 ℃, mainly because the acidity of PEDOT:PSS affects the stability of the device. This is also one of the issues that need to be addressed in the future of tandem devices.
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Fig. S43 T80 values of corresponding devices at different temperatures.
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Fig. S44 XPS Sn 3d spectra of CsPb0.4Sn0.6I3 and CsPb0.4Sn0.6I3:GLE films with continuous illumination at 85 °C for 10 days in N2 glovebox. One possible pathway for the formation of Sn4+ defects is through oxidation-reduction reactions with I0 interstitials or I2 molecules, which are caused by the oxidation of iodides through photoelectrochemical reactions or partial decomposition at high temperatures64. The I2 generated by photothermal conditions will escape from the film, accelerating the decomposition of the perovskite film. The use of packaging layers can suppress this process.
[bookmark: _Hlk153824191][image: ]
[bookmark: _Hlk154690969]Fig. S45 ToF-SIMS of depth profiles of anion distribution in inorganic CsPb0.4Sn0.6I3 PSC with continuous illumination at 85 °C for 10 days in N2 glovebox.
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Fig. S46 ToF-SIMS of depth profiles of anion distribution in inorganic CsPb0.4Sn0.6I3:GLE PSC with continuous illumination at 85 °C for 10 days in N2 glovebox.
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Fig. S47 ToF-SIMS of depth profiles of anion distribution in inorganic CsPb0.4Sn0.6I3:GLE PSC based on ALD-SnO2 with continuous illumination at 85 °C for 10 days in N2 glovebox. The thinner ALD-SnO2 layer does not affect the efficiency of NBG PSC and 2T IPTSC.

Table S1 Device parameters of CsPb1-xSnxI3 (0.8x0.4) solar cells without and with GLE.
	Samples
	Voc(V)
	Jsc(mA/cm2)
	FF(%)
	PCE(%)

	CsPb0.6Sn0.4I3
	0.799
	23.73
	63.47
	12.04

	CsPb0.6Sn0.4I3:GLE
	0.815
	25.31
	68.17
	14.07

	CsPb0.5Sn0.5I3
	0.794
	25.57
	57.11
	11.60

	CsPb0.5Sn0.5I3:GLE
	0.806
	27.11
	70.60
	15.44

	CsPb0.4Sn0.6I3
	0.745
	26.47
	56.87
	11.21

	CsPb0.4Sn0.6I3:GLE
	0.810
	28.14
	71.98
	16.41

	CsPb0.3Sn0.7I3
	0.669
	25.84
	58.40
	10.10

	CsPb0.3Sn0.7I3:GLE
	0.782
	27.33
	67.26
	14.38

	CsPb0.2Sn0.8I3
	0.632
	24.96
	46.03
	7.26

	CsPb0.2Sn0.8I3:GLE
	0.709
	26.79
	63.54
	12.07




Table S2 Device parameters of CsPb0.4Sn0.6I3 solar cells with different concentrations of PTSH.
	Samples
	Voc(V)
	Jsc(mA/cm2)
	FF(%)
	PCE(%)

	control
	0.752
	26.46
	62.12
	12.36

	2 mg
	0.808
	27.02
	67.86
	14.81

	4 mg
	0.817
	28.35
	71.01
	16.44

	6 mg
	0.833
	28.89
	57.09
	13.74




Table S3 Device parameters of inorganic Sn/Pb binary perovskite solar cells.
	Perovskite
	Device structure
	Voc (V)
	Jsc (mA/cm2)
	FF (%)
	PCE (%)
	Ref.

	CsPb0.9Sn0.1IBr2
	FTO/c-TiO2/m-TiO2/perovskite/carbon
	1.26
	14.30
	63
	11.33
	48

	CsPb0.75Sn0.25IBr2
	ITO/SnO2/C60/perovskite/Spiro-OMeTAD/Au
	1.21
	12.57
	75.8
	11.53
	49

	CsPb0.6Sn0.4I2Br
	ITO/NiOx/perovskite/ZnO/PC61BM/Ag
	0.84
	22.99
	69.34
	13.40
	21

	CsPb0.55Sn0.45I2Br
	ITO/PEDOT:PSS/perovskite/PC61BM/Ag
	0.70
	20.55
	71.67
	10.32
	50

	CsPb0.5Sn0.5I2Br
	FTO/c-TiO2/m-TiO2/perovskite /Al2O3/NiO/carbon
	0.62
	20.1
	65
	8.10
	51

	CsPb0.7Sn0.3I3
	ITO/PEDOT:PSS/perovskite/C60/BCP/Ag
	0.83
	24.77
	71.29
	14.61
	52

	CsPb0.7Sn0.3I3
	ITO/PEDOT:PSS/perovskite/PCBM/PEI/Ag
	0.921
	24.637
	75.8
	17.19
	53

	NBG
	
	
	
	
	
	

	CsPb0.6Sn0.4I3
	FTO/NiOx/perovskite/PC61BM/BCP/Ag
	0.874
	25.74
	74.6
	16.79
	9

	CsPb0.6Sn0.4I3
	FTO/NiOx/perovskite/PC61BM/ZrACA/Ag
	0.83
	26.9
	76.7
	17.12
	54

	CsPb0.5Sn0.5I2.7Br0.3
	ITO/PEDOT:PSS/perovskite/PC61BM/BCP/Ag
	0.86
	22.11
	72.7
	13.82
	55

	CsPb0.4Sn0.6I2.4Br0.6
	ITO/PEDOT:PSS/perovskite/PC61BM/GeOx/Ag
	0.86
	19.02
	75.1
	12.34
	12

	CsPb0.4Sn0.6I3
	ITO/NiOx/perovskite/ZnO/PC61BM/Ag
	0.82
	28.86
	73.66
	17.41
	This work


Table S4 Summary of photothermal stability of the state-of-the-art NBG PSCs.
	Device structure
	MPP tracking Stability (%)
	Ref.

	
	Room temperature
	High temperature
	

	ITO/PEDOT/SnOCl/Cs0.2FA0.8Pb0.5Sn0.5I3/C60/BCP/Cu
	[bookmark: OLE_LINK7]in N2, encapsulated, T87=1200 h 
	in N2, encapsulated
T=50 ℃, T81=850 h  
	56

	ITO/PEDOT:PSS/Cs0.05FA0.7MA0.25Pb0.5Sn0.5I3/C60/BCP/Ag
	in N2, unencapsulated, T88=1200 h
	NA
	57

	ITO/PEDOT:PSS/ FA0.6MA0.4Pb0.4Sn0.6I3/C60/BCP/Ag
	in N2, unencapsulated, T82=1830 h
	NA
	58

	ITO/PEDOT/Cs0.2FA0.8Pb0.5Sn0.5I3/C60/BCP/ALD-SnO2/Cu
	in N2, unencapsulated, T90=906 h
T88=1000 h
	NA
	59

	FTO/NiOx/CsPb0.6Sn0.4I3/PCBM/BCP/Ag
	in N2, unencapsulated, T90=958 h
	NA
	9

	ITO/NiOx/CsPb0.4Sn0.6I3/ZnO/PCBM/Ag
	in N2, unencapsulated, T80>1900 h
	in N2, unencapsulated 
T=65 ℃, T83=1000 h
	This work




Table S5 The values of decay amplitude constants and decay time.
	Films
	A1
	τ1 (ns)
	A2
	τ2 (ns)
	τave (ns)

	CsPb0.4Sn0.6I3
	0.08
	16.10
	1.01
	1.99
	7.50

	CsPb0.4Sn0.6I3:GLE
	0.43
	30.35
	0.59
	8.38
	24.31










Table S6 Device parameters of IPTSCs with different thicknesses of NBG perovskite layers.
	Samples
	Voc(V)
	Jsc(mA/cm2)
	FF(%)
	PCE(%)

	2500 rpm
	1.80
	14.20
	66.45
	17.03

	3500 rpm
	1.83
	14.47
	70.37
	18.63

	4000 rpm
	1.87
	14.95
	73.36
	20.58

	5000 rpm
	1.89
	14.46
	78.23
	21.41

	6000 rpm
	1.87
	13.88
	78.04
	20.28






Table S7 Development of different system PSCs.
	Year
	Single-junction PSCs
	2T PTSCs
	Triple-junction PTSCs
	All-inorganic PSCs
	2T IPTSCs

	2015
	20.1%
	
	
	5.95%
J. Phys. Chem. Lett. 6, 2452–2456 (2015).
	

	2016
	22.1%
	16.9%
Science 354, 861-865 (2016).
	
	10.77%
J. Phys. Chem. Lett. 8, 67–72 (2017).
	

	2017
	23.3%
	18.5%
Adv. Mater. 29, 1702140 (2017).
	
	13.43%
Sci. Adv. 3, eaao4204 (2017).
	

	2018
	23.7%
	21%
Nat. Energy 3, 1093–1100 (2018).
	
	17.06%
J. Am. Chem. Soc. 140, 12345-12348 (2018).
	

	2019
	24.2%
	23.2%
Science 364, 475–479 (2019).
	6.7%
Joule 3, 387–401 (2019).
	19.03%
Angew. Chem. Int. Ed. 58, 16691 – 16696 (2019).
	

	2020
	25.2%
	25.6%
Nat. Energy 5, 870–880 (2020).
	20.1%
ACS Energy Lett. 5, 2819-2826 (2020).
	
	

	2021
	25.5%
	
	
	20.8%
Angew. Chem. Int. Ed. 60, 23164 –23170 (2021).
	

	2022
	25.8%
	26.4%
Nature 603, 73–78 (2022).
	
	21.35%
Angew. Chem. Int. Ed.  62, e202216634 (2023).
	

	2023
	26.1
	28.5%
Nature 620, 994–1000 (2023).
	25.1%
Nat. Energy 9, 70–80 (2024).
	21.8%
Adv. Mater. 35, 2301140 (2023).
	22.54%
This work





[bookmark: _Hlk157083481][bookmark: OLE_LINK6]Table S8 Summary of photothermal stability of the state-of-the-art all perovskite TSCs.
	Device structure
	MPP tracking Stability (%)
	Ref.

	
	Room temperature
	High temperature
	

	ITO/NiO/SAM/FA0.8Cs0.2Pb(I0.62Br0.38)3/C60/ALD-SnO2/Au/PEDOT:PSS/ FA0.7MA0.3Pb0.5Sn0.5I3/C60/BCP/Cu
	in air, encapsulated, T93=600 h 
	in air, encapsulated
T=60 ℃, T80<200 h  
	15

	ITO/NiO/SAM/FA0.8Cs0.2Pb(I0.6Br0.4)3/C60/ALD-SnO2/Au/PEDOT:PSS/ Cs0.05FA0.7MA0.25Pb0.5Sn0.5I3/C60/BCP/Cu
	in air, encapsulated, T86=500 h
	NA
	65

	ITO/SAM/FA0.8Cs0.2Pb(I0.6Br0.4)3/C60/ ALD-SnO2/IZO/PEDOT:PSS/ Cs0.1FA0.6MA0.3Pb0.5Sn0.5I3/C60/SnO2/Cu
	in air, encapsulated, T80=415 h
	NA
	16

	ITO/NiO/SAM/CsPbI3-xBrx/C60/ALD-SnO2/Au/PEDOT:PSS/ FA0.7MA0.3Pb0.5Sn0.5I3/C60/BCP/Cu
	in air, encapsulated, T96=1000 h
	NA
	66

	ITO/SAM/FA0.8Cs0.2Pb(I0.6Br0.4)3/C60/ ALD-SnO2/IZO/PEDOT:PSS/ Cs0.1FA0.6MA0.3Pb0.5Sn0.5I3/C60/SnO2/Cu
	in air, encapsulated, T80=301 h
	NA
	67

	ITO/NiO/VNPB/FA0.8Cs0.2PbI1.86Br1.14/C60/ALD-SnO2/Au/PEDOT:PSS/ FA0.7MA0.3Pb0.5Sn0.5I3/C60/BCP/Cu
	in air, encapsulated, T90=600 h
	NA
	68

	ITO/ NiOx-SAM/DMA0.1Cs0.4FA0.5Pb(I0.72Br0.24Cl0.04)3/C60/ALD-SnO2/ITO NCs/ FAPb0.5Sn0.5I3/C60/ALD-SnO2/Cu
	in air, encapsulated, T90=855 h
	NA
	69

	ITO/Meo-2PACz/FA0.7Cs0.3PbI2.1Br0.9/ LiF/C60/ALD-SnO2/Au/PEDOT:PSS/ FA0.6MA0.4Pb0.4Sn0.6I3/C60/BCP/Ag
	in N2, T80=1500 h
	NA
	70

	ITO/PTAA/FA0.6Cs0.4PbI1.95Br1.05/C60/ALD-SnO2/Cs0.05FA0.5MA0.45Pb0.5Sn0.5I3 /C60/BCP/Ag
	encapsulated, T94=1000 h
	NA
	19

	Cu/ITO/PEDOT:PSS/FA0.7MA0.3Pb0.5Sn0.5I3/C60/ALD-SnO2/ITO/NiOx-SAM/FA0.8Cs0.2PbI1.8Br1.2/C60/ALD-SnO2/IZO
	encapsulated, T100=600 h
	NA
	71

	ITO/NiO/CsPbI2Br/ZnO/PCBM/ALD-SnO2/Au/PEDOT:PSS/ CsPb0.4Sn0.6I3/ZnO/PCBM/Ag
	
	in N2, unpackaged, 
T=65 ℃, T80=1510 h
T=85 ℃, T80=800 h
	This work
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